Résumé. 2014 Les courants critiques de films minces d'alliages Al-Ge et Pb-Ge ont été mesurés en fonction de la concentration en volume de métal x. Nous avons trouvé qu'ils varient comme (x -xc)v où xc est la valeur de x à la transition métal-isolant. Ce comportement est similaire à celui de la conductance 03C3 des mêmes échantillons à l'état normal. Nous interprétons ces résultats dans le cadre des théories récentes du phénomène de percolation.
. 40 We report in this letter the first critical current measurements on superconductor-semiconductor mixtures as a function of the metal volume fraction x near the metal-insulator threshold x~, and we propose an interpretation of the results in terms of the percolation model of de Gennes [1] and Skal and Shklovskii [2] . This interpretation leads to the conclusion that the critical current jc oc (x -xc)V with v = (d -1) v where d is the dimensionality of the sample and v the critical index for the coherence length relevant to the percolation problem. In the model of references [1 ] and [2] it appears that in this regime the model of Skal and Shklovskii is not valid since 6 0.
The electrical properties of metal-insulator mixtures have recently been the subject of considerable attention [3] , [4] . Measurements have primarily concentrated on the rapid change of ~ near the metalinsulator transition. In accordance with percolation theory [5] it has been observed that r oc (x -xc)t where t falls in general in the range from 1.5 to 1.9, both experimentally and from theoretical estimates. However, the exponent t is not directly related to other exponents of the percolation problem for which renormalization group theories make accurate predictions. Moreover, experimental determinations of t suffer from the fact that a does not actually go to zero at x = Xc due to the finite conductivity of the matrix and to quantum effects [6] .
The advantages of critical current measurements are that they are related to the better known exponent v and that at concentrations x x~ the critical current is zero. We have performed measurements on Pb-Ge (xc = 18 %) and Al-Ge (xc = 55 %) thin film alloys, where the former system has a random structure and a value of Xc in accordance with that predicted by percolation theory in a random continuous medium while the latter has a highly regular granular structure [7] and a value of Xc close to that of a close packed array of spheres.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:019790040010021900 [6] . In Pb-Ge (Fig. 2 ) the critical index v is somewhat smaller than in Al-Ge (1.3 ± 0.1), possibly due to the fact that the film thickness in only about 4 times the grain size so that the films are 2D rather than 3D in the investigated range x -Xc 0.1. Moreover, it is seen in figure 2 that t v. The slope of the conductance data (0.9 ± 0.1 ) may be misleading due to the contribution of the Ge near x~, but is consistent with the calculated value of 1.1 in 2D [8] .
We now turn our attention to the comparison between the behaviour of jc and that of a, which we [8] . And finally, in 2D the slower variation of the conductance as compared to the critical current (corresponding to a negative value of the twistedness index 6) seems to invalidate the model of Skal and Shklovskii for that dimensionality, a point already mentioned by Kirkpatrick [8] on the basis of computer simulations.
